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Specification 



Title of the Invention : INK JET RECORDING 

METHOD 



2. Claims [amended] 

1. An ink jet recording method with the following characteristics: 
In an ink jet recording method wherein a recording solution is 
sprayed onto an image reception material for recording an image, 
the following [sic: Presumably "aforementioned"] recording solution 
includes a dye represented by the general formula I: 

General formula I: 




In the formula, R x and R 2 are each selected from among a hydrogen 
atom, - halogen atoms, alkyl groups, cycloalkyl groups, alkoxy 
groups, aryl groups, aryloxy groups, aralkyl groups, cyano group, 
acylamino groups, sulf onylamino groups, ureido groups, alkylthio 
groups, arylthio groups, alkoxycarbonyl groups, carbamoyl groups, 
sulfamoyl groups, sulfonyl groups, acyl groups, and amino groups, 
whereas R 3 and R 4 are each selected from among a hydrogen atom, 

lNumbers in the margin indicate pagination in the foreign text 
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alkyl groups, cycloalkyl groups, aralkyl groups, and aryl groups; 

R 3 and R 4 may be mutually coupled for forming a ring, and R 2 and R 3 

or R 2 and R 4 may be coupled for forming a ring; n signifies an 

integer of 0 ~ 3; X, Y, and Z each signify Rs 

-c- 

or a hydrogen atom (wherein R 5 signifies a hydrogen atom, alkyl 

group, cycloalkyl group, aralkyl group, aryl group, heterocyclic 

group, alkoxy group, aryloxy group, or an amino group) ; 

In a case where X and Y are Rs 

-c- 

or where Y and Z are Rs 

-c- 

, furthermore, they may be mutually coupled for forming a saturated 
or unsaturated carbon ring. 

2. The ink jet recording method specified in Claim 1 wherein a 
compound represented by the following general formula II is induced 
to coexist within said image: 

General formula II: Z2 




In the formula, R and R' are each selected from among a hydrogen atom, 
alkyl groups, acyl groups, and a sulfonyl group, whereas R 6 , R 7 , R 8 , 
and R 9 are each selected from among a hydrogen atom, alkyl .groups, 
aryl groups, alkoxy groups, alkylthio groups, acylamino groups, 



hydroxyl group, and halogen atoms; at least either of OR and OR 1 
may optionally be mutually coupled with any member of R 6 ~ R 9 that 
exists at the corresponding ortho position for forming a 5-membered 
or 6-membered ring, or at least one set [sic: Presumably "pair?"] 
selected from among R 6 ~ R 9 that is characterized by a mutually 
ortho positional relationship may optionally be mutually coupled 
for forming a 5-membered or 6-membered ring. 

3. The ink jet recording method specified in Claim 1 wherein the 
dye represented by general formula (I) includes no sulfo group, 
quaternary ammonium group, or carboxyl group and wherein the 
solvent of the recording solution is constituted mainly by an 
organic solvent (s). 

4. The ink jet recording method specified in Claim 1 wherein the 
dye represented by general formula (I) includes at least one sulfo 
group, quaternary ammonium group, or carboxyl group and wherein the 
solvent of the recording solution is constituted mainly by an 
organic solvent (s). 

5. The ink jet recording method specified in Claim 1 wherein the 
dye represented by general formula (I) includes a group represented 
by the following general formula III: 



OR" 



In the formula, R" signifies a hydrogen atom or alkyl group, 



whereas R 10 , Rn, Ri 2 , and R 13 are each selected from among a hydrogen 
atom, alkyl groups, aryl groups, alkoxy groups, alkylthio groups, 
acylamino groups, hydroxyl group, and halogen atoms; OR" may 
optionally be mutually coupled with any member of R 6 ~ R 9 that 
exists at the corresponding ortho position for forming a 5-membered 
or 6-membered ring, or at least one set [sic: Presumably "pair?"] 
selected from among R 6 ~ R 9 that is characterized by a mutually 
ortho positional' relationship may optionally be mutually coupled 
for forming a 5-membered or 6-membered ring. 

3. Detailed explanation of the invention 

(Industrial application fields) 

The present invention. concerns an ink jet recording method, and in 
particular, it concerns an ink jet recording method wherein an 
image of an excellent hue is formed. 

(Prior art) 

Merits of recording methods which use ink jets include low material 
costs, possibility of high-speed recording, minimal recording 
noises, and the simplicity of color recording, and accordingly, 
these recording methods are expected to prosper in the future. 
Inks which are currently being used for ink jet purposes can be 
classified into a format which uses an oily ink which includes an 
organic solvent of a high boiling point and a format which uses an 
aqueous ink which includes a water-miscible organic solvent. It is 
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necessary .for a concomitantly used dye to satisfy the following 
requirements with regard to each format: Its solubility with a 
solvent must be high; its hue must be excellent; it must be stable 
both optically and thermally; its toxicity to humans must be 
minimal; its purity must be high; it must be inexpensively 
accessible; etc. 

The selection of a dye which satisfies these requirements entails 
considerable difficulties, and in particular, a dye endowed with a 
satisfactory magenta hue has yet to be discovered. 

(Problems to be solved by the invention) 

The objective of the present invention is to solve the 
aforementioned problems of the prior art, and in particular, it 
provides an ink jet recording method which is suitable for forming 
an image which includes a magenta dye with a favorable hue. 

(Mechanism for solving the problems) 

It was judged that the aforementioned problems can be solved by 
invoking a recording -action by using an ink jet recording solution 
which includes a dye represented by the following general formula 
I, based on which the present invention has been completed. 

In other words, the following are provided by the present 
invention: 

(1) : An ink jet recording method with the following 
characteristics: In an ink jet recording method wherein a recording 
solution is sprayed onto an image reception material for recording 

6 



an image,. the following [sic: Presumably "aforementioned"] 
recording solution includes a dye represented by the general 
formula I: 



X— Y 



In the formula, R x and R 2 are each selected from among a hydrogen 
atom, halogen atoms, alkyl groups, cycloalkyl groups, alkoxy 
groups, aryl groups, aryloxy groups, aralkyl groups, cyano group, 
acylamino groups, sulf onylamino groups, ureido groups, alkylthio 
groups, arylthio groups, alkoxycarbonyl groups, carbamoyl groups, 
sulfamoyl groups, sulfonyl groups, acyl groups, and amino groups, 
whereas R 3 and R 4 are each selected from among a hydrogen atom, 
alkyl groups, cycloalkyl groups, aralkyl groups, and aryl groups; 
R 3 and R 4 may be mutually coupled for forming a ring, and R 2 and R 3 
or R 2 and R 4 may be coupled for forming a ring; n signifies an 
integer of 0 - 3; X, Y, and Z each signify 

-c- 

or a- hydrogen atom (wherein R 5 signifies a hydrogen atom, alkyl 
group, cycloalkyl group, aralkyl group, aryl group, heterocyclic 
group [amended], alkoxy group, aryloxy group, or an amino group); 
In a case where X and Y are 




or where Y and Z are Rfi 

i 

-c- 
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furthermore, they may be mutually coupled for forming a saturat< 
or unsaturated carbon ring; 

(2) : The ink jet recording method specified in Embodiment (1) 
wherein a compound represented by the following general formula 
is induced to coexist within said image: 

General formula II: 




In the formula, R and R' are each selected from among a hydrogen 
atom, alkyl groups, acyl groups, and a sulfonyl group, whereas R 6 , 
R 7 , R 3 , and R 9 are each selected from among a hydrogen atom, alkyl 
groups, aryl groups, alkoxy groups, alkylthio groups, acylamino 
groups, hydroxyl group, and halogen atoms; at least either of OR 
and OR' may optionally be mutually coupled with any member of R 6 ~ 
R 9 that exists at the corresponding ortho position for forming a 5- 
membered or 6-membered ring, or at least one set [sic: Presumably 
"pair?"] selected from among R 6 ~ R 9 that is characterized by a 
mutually ortho positional relationship may optionally be mutually 
coupled for forming a 5-membered or 6-membered ring; 
(3) : The ink jet recording method specified in Embodiment (1) 
wherein the dye represented by general formula (I) includes no 
sulfo group, quaternary ammonium group, or carboxyl group [amended] 
and wherein the solvent of the recording solution is constituted 
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mainly by an organic solvent (s); 

(4) : The ink jet recording method specified in Embodiment (1) 
wherein the dye represented by general formula (I) includes at 
least one sulfo group, quaternary ammonium group, or carboxyl group 
[amended] and wherein the solvent of the recording solution is 
constituted mainly by an organic solvent (s); 

(5) : The ink jet recording method specified in Embodiment (1) 
wherein the dye represented by general formula (I) includes a group 
represented by the following general formula III: 



In the formula, R" signifies a hydrogen atom or [amended] alkyl 
group, whereas R 10 , R n , R 12/ and R 13 are each selected from among a 
hydrogen atom, alkyl groups, aryl groups, alkoxy groups, alkylthio 
groups, acylamino groups, hydroxyl group, and halogen atoms; OR" 
may optionally be mutually coupled with any member of R 6 ~ . R 9 that 
exists at the corresponding ortho position for forming a 5-membered 
or 6-membered ring, or at least one set [sic: Presumably "pair?"] 
selected from among R 6 ~ R 9 that is characterized by a mutually 
ortho positional relationship may optionally be mutually coupled 
for forming a 5-membered or 6-membered ring. 

In the following, the general formula I will be explained in 




detail. 
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R x and R 2 .are each selected from among a hydrogen atom, halogen 
atoms (e.g., chlorine atom, bromine atom, etc.), alkyl groups 
(e.g., alkyl groups which contain 1-12 carbon atoms such as a 
methyl group, ethyl group, butyl group, isopropyl group, t-butyl 
group, hydroxyethyl group, methoxyethyl group, cyanoethyl group, 
trifluoromethyl group, etc.), cycloalkyl groups (e.g., cyclopentyl 
group, cyclohexyl ^- 

group, etc.), alkoxy groups (e.g., alkoxy groups which contain 1 ~ 
12 carbon atoms such as a methoxy group, ethoxy group, isopropoxy 
group, methoxyethoxy group, hydroxyethoxy group, etc.), aryl groups 
(e.g., phenyl group, p-toluyl group, p-methoxyphenyl group, p- 
chlorophenyl group, o-methoxyphenyl group, m-sulf opropylaminophenyl 
group, etc.), aryloxy groups (e.g., phenoxy group, p-methylphenoxy 
group, p-methoxyphenyl group, o-methoxyphenoxy group, etc.), 
aralkyl groups (e.g., benzyl group, 2-phenetyl group, etc.), cyano 
group, acylamino groups (e.g., acetylamino group, propionylamino 
group, isobutyroylamino group, benzoylamino group, m- 
sulfopropylaminobenzoylamino group, etc.), sulf onylamino groups 
(e.g-., methanesulfonylamino group, benzenesulf onylamino group, 
trifluoromethanesulfonylamino group, etc.), ureido groups (e.g., 3- 
methylureido group, 3, 3-dimethylureido group, 1, 3-dimethylureido 
group, etc.), alkylthio groups (e.g., methylthio group, butylthio 
group, etc.), arylthio groups (e.g., phenylthio group, p-toluylthio 
group, etc.), alkoxycarbonyl groups (e.g., methoxycarbonyl group, 
ethoxycarbonyl group, etc.), carbamoyl groups (e.g., 



methylcarbamoyl group, dimethylcarbamoyl group, etc.), sulfamoyl 
groups (e.g., dimethylsulf amoyl group, diethylsulf amoyl group, 
etc.), sulfonyl groups (e.g., methanesulf onyl group, butanesulf onyl 
group, phenylsulfonyl group, etc.), acyl groups (e.g., acetyl 
group, butyroyl group, etc.), and amino groups (e.g., methylamino 
group, dimethylamino group, etc.). 

Of these, alkyl groups which contain 8 or fewer carbon atoms, 
alkoxy groups which contain 8 or fewer carbon atoms, halogen atoms, 
and acylamino groups which contain 7 or fewer carbon atoms are 
especially desirable. 

R 3 and R 4 are each selected from among a hydrogen atom, alkyl 
groups (e.g., alkyl groups which contain 1-25 carbon atoms such 
as a methyl group, ethyl group, propyl group, isopropyl group, t- 
butyl group, hydroxyethyl group, cyanoethyl group, 



(wherein n x and n 2 each signify an integer of 1 ~ 5, whereas n 3 and 
n 4 each signify 0 or 1; L is selected from among 



(wherein R 14 signifies a hydrogen atom or alkyl group) , whereas R" 
signifies an alkyl group, whereas R 10 , R n , R 12 , and R 13 are each 
selected from among a hydrogen atom, alkyl groups, aryl groups, 




Hj< Jin 

' i 

-N-C- % -C-N- , 




alkoxy groups, alkylthio groups, acylamino groups, hydroxyl group, 
and halogen atoms; -OR" may optionally be mutually coupled with any 
member of R 9 ~ R 12 that exists at the corresponding ortho position 
for forming a 5-membered or 6-membered ring, or at least one set 
[sic: Presumably "pair?"] selected from among R 6 ~ R 9 that is 
characterized by a mutually ortho positional relationship may 
optionally be mutually coupled for forming a 5-membered or 6- 
membered ring, cycloalkyl groups, aralkyl groups, and aryl groups; 
R 9 and R 12 may be mutually coupled for forming a ring; their 
concrete examples include 4-methoxyphenoxyethyl, 4- 
methoxyphenoxypropyl, 4 -ethoxyphenoxyethyl , 3-methyl-4- 
methoxyphenoxyethyl , 2 , 5-dimethyl-4-methoxyphenoxyethyl , 2,5- 
dimethoxyphenylethyl, 3-chloro-4-methoxyphenoxyethyl, 




-c 2 u 4 

2 , 5-dimethoxyphenylethylcarbamoylethyl , 
2 , 5-dimethoxyphenylpropylcarbamoylethyl , 
4-methoxyphenoxyethylcarbamoylethyl, 

3-methyl-4-methoxyphenoxyethylcarbamoylethyl, etc.) , sulfopropyl 
group, sulfobutyl group, 



-CH 2 CH 2 -N-C-CH 2 Of 2 -O-^^-OCHa , 
O 

-CH 2 CH 2 NHC-CH 2 CH 2 -0-(^^>-OC 2 H s , 

o 
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-Cn 1 H 2 n J + i-CL-C„ 2 H 2 n 2+ l) n3 -R" 

herein n lr n 2 , n 3 , and L are synonymous with the aforementioned 
definitions; R 15 is an alkyl group, alkoxy group, or aryl group, 
and their concrete examples include 



-CH-CHaNHC-CH* , — CH2CH2NHC— C 2 H 5 , 

CH 3 O 0 

-CH 2 CH 2 -OCH 3 % -CH 2 CH 2 -OC 3 2H 2 5 , 

-CH 2 CH2NH3O2CH3 , -CH 2 CH 2 C-OCH3 , 

II 
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II li 

o o 
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I II 
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ycloalkyl groups (e.g., cyclopentyl group, 



/6 



cyclohexyl group, etc.), aralkyl groups (e.g., benzyl group, 4- 
sulfobenzyl group, 2-phenetyl group, etc.), and aryl groups (e.g., 
phenyl group, p-toluyl group, etc.). 

Of these, substituted or unsubstituted low-molecular-weight alkyl 
groups are especially desirable. 

A case where a ring is formed as a result of the coupling or R 3 and 
R 4 (e.g., 




etc.) and a case where a ring is formed as a result of the coupling 
or R 3 or R 4 and R 2 (e.g., 

etc.) may also be mentioned as desirable examples. 
X, Y, and Z each signify 

R* 
i 

-c- 

or a hydrogen atom, whereas R 5 signifies a hydrogen atom, alkyl 
group (e.g., alkyl groups which contains 1-25 carbon atoms, which 
are concretely instantiated by those mentioned with regard to R 3 
and R 4 ), cycloalkyl group (e.g., cyclopentyl group, cyclohexyl 
group, etc.), aralkyl group (e.g., benzyl group, phenylethyl group, 




etc.), aryl group (e.g., phenyl group, 3, 5-dichlorophenyl group, 3- 
acetylaminophenyl group, 5-nitrophenyl group, 4-methylphenyl group, 
etc.), heterocyclic group (e.g., pyridinyl group, furanyl group, 
etc.), [amended] alkoxy group (e.g., methoxy group, ethoxy group, 
etc.), aryloxy group (e.g., phenoxy group, etc.), or an amino 
group. 

X, Y, and Z are favorably instantiated by a case where X, Y, and Z 
are simultaneously nitrogen atoms, a case where two of X, Y, and Z 
are nitrogen atoms, and a case where only one of X, Y, and Z is a 
nitrogen atom, and of these, the case where X, Y, and Z are 
simultaneously nitrogen atoms and the case where two of X, Y, and Z 
are nitrogen atoms are especially desirable. 

Of the dyes represented by general formula I, dyes which include 
one or two groups represented by the aforementioned general formula 
III are especially desirable. 

In a case where an oily ink is prepared, it is desirable for the 
dye represented by the general formula I not to include a sulfo 
group, whereas in a case where an aqueous ink is prepared, it is 
desirable for the same-- to include at least one sulfo group. 
Concrete examples of dyes represented by the general formula I 
which can be used in the present invention are shown below. The 
present invention is in no way limited to them. 
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The dye represented by the general formula I can be obtained 7 15 
as a result of the oxidative coupling of a ring-condensed pyrazole 
derivative represented by the following general formula IV and a p- 
phenylenediamine derivative represented by the following general 
formula V: 

(1) : Or; (2) : X 1 signifies a hydrogen atom or dissociable group: 

® 



Ra R4 



A.N03 ® VtKi^x* 



(Y) CI) 



In the following, the format that uses an oily recording solution 
will be discussed. 

The liquid medium for the recording solution to be used in the 
present invention is mainly selected from among ordinary solvents 
according to adventitious needs. They may, for example, be 
concretely instantiated by alcohols such as ethanol, pentanol, 
heptanol, octanol, cyclohexanol, benzyl alcohol, phenylethyl 
alcohol, phenylpropyl alcohol, furfuryl alcohol, anis alcohol, 
etc.,- glycol derivatives such as ethylene glycol monoethyl ether, 
ethylene glycol monophenyl ether, diethylene glycol monoethyl 
ether, diethylene glycol monobutyl ether, propylene glycol 
monoethyl ether, propylene glycol monophenyl ether, dipropylene 
glycol monomethyl ether, dipropylene glycol monoethyl ether, 
ethylene glycol diacetate, ethylene glycol monomethyl ether 
acetate, diethylene .glycol monoethyl acetate, ethylene glycol 



diacetate,. propylene glycol diacetate, etc., ketones such as benzyl 
methyl ketone, /16 
benzylacetone, diacetone alcohol, cyclohexanone, etc., ethers such 
as butylphenyl ether, benzylethyl ether, hexyl ether, etc., esters 
such as ethyl acetate, amyl acetate, benzyl acetate, phenylethyl 
acetate, phenoxyethyl acetate/ ethyl phenylacetate, benzyl 
propionate, ethyl benzoate, butyl benzoate, ethyl laurate, butyl 
laurate, isopropyl myristate, isopropyl palmitate, triethyl 
phosphate, tributyl phosphate, diethyl phthalate, dibutyl 
phthalate, diethyl malonate, dipropyl malonate, diethyl 
diethylmalonate, diethyl succinate, dibutyl succinate, dimethyl 
glutarate, diethyl glutarate, diethyl adipate, dipropyl adipate, 
dibutyl adipate, di (2-methoxyethyl ) adipate, diethyl sebacate, 
diethyl maleate, dibutyl maleate, dioctyl maleate, diethyl 
fumarate, dioctyl fumarate, 3-hexenyl cinnamate, etc., hydrocarbon- 
type solvents such as petroleum ether, petroleum benzil, tetralin, 
decalin, [t] -amylbenzene, dimethylnaphthalene, etc., and polar 
solvents such as acetonitrile, formamide, N, N-dimethylf ormamide, 
dimethyl sulfoxide, sulfolane, propylene carbonate, N-methyl-2- 
pyrrolidone, N-ethyl-2-pyrrolidone, N-vinyl-2-pyrrolidone, N,N- 
diethyldodecaneamide, etc. These solvents may be used alone or as 
mixtures of two or more types. Ones which include two ester groups 
are desirable as such solvents, and ones the boiling points of 
which are 140°C or higher are especially desirable as such 
solvents . 



28 



It is desirable for the internalization .ratio of the dye of the 
present invention represented by the general formula I with respect 
to 100 parts by weight of the recording solution to be 0.2 - 10 
parts by weight. 

Another magenta dye may, if necessary, be added adventitiously to 
the recording solution which is used in the present invention. 
Various additives may be added to the recording solution of the 
present invention according to adventitious needs. Concrete 
examples of such additives include viscosity adjustment agents, 
surface tension adjustment agents, specific resistivity adjustment 
agents, film formation enhancers, ultraviolet absorbents (desirable 
ultraviolet absorbents are the benzotriazoles mentioned in Japanese 
Patent Application Publication No. Kokai Sho 60 [1985] -262159) , 
antioxidants, antifading agents, etc. 

Next, the compound represented by the general formula II will be 
discussed in further detail. 

R and R 1 are each selected from among a hydrogen atom, linear, 
branched, or cyclic alkyl groups which contain 1-20 carbon atoms 
(e.g., methyl group, ethyl group, propyl group, n-butyl group, iso- 
butyl .group, n-octyl group, n-dodecyl group, n-hexadecyl group, 
cyclohexyl group, etc.), acyl groups which contain 1-20 carbon 
atoms (e.g., acetyl group, propionyl group, octanoyl group, benzoyl 
group, etc.), and sulf onylamino groups which contain 1-20 carbon 
atoms (e.g., methylsulf onyl group, propylsulf onyl group, 
phenylsulfonyl group, etc.), and they may be mutually identical or 
different . 



Alkyl groups which contain 1-10 carbon atoms are especially 
desirable as R and R' . R 6 , R 7 , R 8 / and R 9 are each selected from 
among a hydrogen atom, linear, branched, or cyclic alkyl groups 
which contain 1-20 carbon atoms (e.g., methyl group, ethyl group, 
t-butyl group, t-hexyl group, t-octyl group, sec-dodecyl group, n- 
hexadecyl group, cyclohexyl group, etc.), aryl groups which contain 
6-20 carbon atoms (e.g., phenyl group, naphthyl group, etc.), 
alkoxy groups which contain 1-20 carbon atoms (e.g., methoxy 
group, ethoxy group, n-butoxy group, iso-butoxy group, n-octyloxy 
group, n-hexadecyloxy group, etc.), alkylthio groups which contain 
1-20 carbon atoms (e.g., methylthio group, n-butylthio group, n- 
octylthio group, etc.), acylamino groups which contain 1-20 
carbon atoms (e.g., acetylamino group, propionylamino group, etc.), 
hydroxyl group, and halogen atoms (e.g., chlorine atom, bromine 
atom, etc.), and they may be mutually identical or different. At 
least either of OR and OR' may optionally be mutually coupled with 
any member of R 6 ~ R 9 that exists at the corresponding ortho 
position for forming a 5-membered or 6-membered ring (e.g., chroman 
ring, spirochroman ring, coumarane ring, coumaran ring, etc.), or 
at least one set [sic: Presumably "pair?"] selected 

/II 

from among R 6 - R 9 that is characterized by a mutually ortho 
positional relationship may optionally be mutually coupled for 
forming a 5-membered or 6-membered ring (e.g., fat ring, hetero 
ring, aromatic ring, spiro ring, etc.). Of the groups cited above 
expressed by R, R' , R 6 , R 7 , R 8 / and R 9 , groups which include partial 



alkyl ^ [or] aryl segments may be further substituted with 
substituents. Desirable substituents are instantiated by alkyl 
groups, aryl groups, alkoxy groups, aryloxy groups, alkylthio 
groups, arylthio groups, acyl groups, acylamino groups, hydroxyl 
group, halogen atoms, cyano group, alkoxycarbonyl groups, carbamoyl 
groups, sulfamoyl groups, acyloxy groups, nitro group, etc. 
Of the compounds represented by the general formula II, one wherein 
OR- is located at the ortho position or para position of OR is 
desirable in consideration of the effects of the present invention, 
and compounds represented by the following general formula II-l, 
II-2, II-3, II-4, or II-5 are more desirable: 

General formula II-l: 



OR 
OR' 



general formula II-2: 
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General formula I 1-4 




General formula II 
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R, R 1 , R 6 , R 7 , R 8 , and R 9 in the respective compounds represented by 
the general formulae II-l through II-5 are identical to their 
counterparts in general formula II. R 16 , R 17/ R 18 , r 19/ r 20/ and R 21 , 
which may be mutually identical or different, are each selected 
from among a hydrogen atom, alkyl groups (e.g., linear, branched, 
or cyclic alkyl groups which contain 1-20 carbon atoms such as a 
methyl group, ethyl group, n-butyl group, n-octyl group, cyclohexyl 
group, etc.), aryl groups (e.g., aryl groups which contain 6-20 
carbon atoms such as a phenyl group, naphthyl group, etc.), alkoxy 
groups (e.g., alkoxy groups which contain 1-20 carbon atoms such 
as a methoxy group, n-butoxy group, n-octyloxy group, etc.), 
heterocyclic groups (e.g., morpholinyl group, etc.), alkylamino 
groups (e.g., alkylamino groups which contain 1-20 carbon atoms 
such as a diethylamino group, dibutylamino group, n-octylamino 
group, etc.), and alkoxycarbonyl groups (e.g., alkoxycarbonyl 
groups which contain 1-20 carbon atoms such as an ethoxycarbonyl 
group, n-hexyloxycarbonyl group, etc.). 

The compound of the present invention represented by the general 
formula II is used as a[n antifading agent, and it may be used 
alone,., or two or more types may be used together, and it may also 
be used in combination with another conventionally-known antifading 
agent (s) . 

Concrete examples of such conventionally-known antifading agents 
include hydroquinones, phenols, chromanols, coumarans, hindered 
amines, [their?] complexes, etc., and they are mentioned, for 
example, in the respective specifications of Japanese Patent 



Application Publication No. Kokai Sho 59 [1984] -83162, Sho 58 [1983]- 
24141/ and Sho 52 [1977] -152225, U.S. Patent No. 3, 698, 907, and 
4,268,593, British Patent Nos . 2,069,162 (A) and 2,027,731. 
Concrete examples of the compounds represented by the general ' 
formula II are shown below, although they do not constitute an 
exhaustive list . 
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//in compliance with the attached amendments, the crossed-out 
portion of [A-9] is substituted with [K] on p. 825, and Addendum 3 
on p. 827 is inserted after [A-35]// 7 18-19,29 
The compound of the present invention represented by the 720 
general formula II can be easily synthesized based on the methods 
mentioned respectively in U.S. Patent Nos. 4,360,589 and 4,273,864, 
Japanese Patent Application Publication No. Kokai Sho 55 [1980]- 
50244, Sho 53[1978]-20327, Sho 53 [1978] -77526, and Sho 59[1984]- 
10539, and Japanese Patent Publication No. Kokoku Sho 57 [1982]- 
37856 or methods equivalent to them. 

The compound of the present invention represented by the general 
formula II may be internalized into the recording solution of the 
present invention, or it may be sprayed from a separate nozzle in 
the form of liquid droplets. It may, for example, be internalized 
into an image reception material on which an image is scheduled to 
be recorded. In essence, it simply needs to coexist with the dye 
of the present invention represented by the general formula I 
within an image. It is desirable for its coexistence ratio with 
respect to said dye to be designated within a range of 0.5 - 200 
wt%, preferably 2 ~ 150 wt%. 

The magenta color recording solution of the present invention may 
be used together with a cyan color or yellow color recording 
solution in the context of forming a full color image. It may, for 
example, be used in combination with a black color recording 
solution for the purpose of adjusting the color tone. Concrete 
examples of dyes which can be used in these recording solutions 



include dyes mentioned in Japanese Patent Application Publication 
No. Kokai Sho 63[1988]-215252, etc. (e.g., various azo dyes such as 
monoazo, polyazo, metal complex salt azo, pyrazoloneazo, 
aminopyrazoleazo, stilbeneazo, thiazoleazo, etc., anthraquinone 
dyes which consist of anthrone and/or anthraquinone derivatives, 
etc., indigoid dyes which consist of indigo and/or thioindigo 
derivatives, phthalocyanine dyes, dipheny lmethane , 
triphenylmethane, ' xanthene, acridinic carbonium dyes, azinic, 
oxazinic, and/or thiazinic quinoneimine dyes, polymethinic and/or 
azomethinic methine dyes, benzoquinone or naphthoquinone dyes, 
naphthalimide dye, perynone dye, etc.), and ones with cyan hues, 
yellow hues, or black hues are selected from among them. Of these, 
especially desirable ones are shown below: 

Cyan dyes: Phthalocyanine dyes mentioned in Japanese Patent 
Application Publication No. Kokai Sho 64 [1989] -20278 and/or 
indoaniline dyes mentioned in Japanese Patent Application 
Publication No. Kokai Hei 1 [1989] -16679; 

Yellow dyes: Azo dyes mentioned in Japanese Patent Application 
Publication No. Kokai Hei 1 [1989] -103675; 

Black .dyes: Metal chelate dyes mentioned in Japanese Patent 

Application Publication No. Kokai Sho 64 [1989] -16880 . 

Solvent components or various additives may adventitiously be added 

to the recording solution to be used in the present invention, and 

said solutions are applied to a variety of ink jet recording 

devices after their physical attribute values have been properly 

adjusted. 
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In a case where the recording solution to be used in the present 
invention is applied to an ink jet recording method which uses the 
electrostatic energy, it is desirable for the specific resistivity 
of said recording solution to be adjusted within a range of 10 5 ~ 
10 11 Q-cm, preferably 10 6 ~ 10 8 Q-cm. It is desirable, furthermore, 
for the viscosity of said recording solution to be adjusted within a 
range of 1 - 30 cP, preferably 3 - 20 cP (measured at 25°C) . 
Concrete examples of substances which can be used for forming an ink 
absorption layer on an image reception material include fine organic 
polymer particles, inorganic pigments, thermocurable resins, organic 
pigments, organic polymer emulsions, water-soluble organic polymers, 
ultraviolet absorbents, optical stabilizers, antioxidants, antifading 
agents, fluorescent dyes, auxiliary coating agents, etc., and 
appropriate ones are adventitiously selected from among them in 
consideration of objectives. 

The fine organic polymer particles are used for at least partially 
solubilizing the liquid medium of the recording solution to be used, 
and they are instantiated by vinyl resins (e.g., polyvinyl chloride, 
vinyl chloride-vinyl -acetate copolymer, vinyl . chloride-vinylidene 
chloride copolymer, polyvinyl acetate, ethylene-vinyl acetate 
copolymer, etc.), styrene resins (e.g., polystyrene, styrene-acrylic 
acid ester copolymer, styrene, butadiene [sic: Presumably "styrene- 
butadiene"] copolymer, styrene-acrylonitrile copolymer, styrene- 
acrylonitrile copolymer, styrene-maleic anhydride copolymer, etc.), 
acrylic resins (e.g., polyacrylic acid ester, methyl methacrylate, 
butadiene [sic: Presumably "methacrylate-butadiene"] copolymer, 



polyacrylonitrile, etc.), etc. 

The fine organic polymer particles may be hollow particles, capsule 
particles, or core-shell particles constituted by two types of 
organic polymers. It is desirable for the particle sizes of the 
fine organic polymer particles to be confined to a range of 0.2 ]i ~ 
10 \l, preferably 0.4 \i - 5 |i. It is also possible to internalize 
ultraviolet stabilizers (preferred ultraviolet absorbents are the 
benzotriazoles mentioned in Japanese Patent Application Publication 
No. Kokai Sho 60 [1985] -262159) , antifading agents, antioxidants, 
fluorescent dyes, etc. into the / 21 
fine organic polymer particles. The aforementioned compounds 
represented by the general formula II are desirable as said 
antifading agents. 

Concrete examples of inorganic pigments include kaolin, clay, acidic 
clay, talc, calcium carbonate, silica, synthetic aluminum silicate, 
synthetic calcium silicate, alumina white, aluminum hydroxide, 
diatomaceous earth, zeolite, barium sulfate, zinc oxide, titanium 
white, lithopone, etc. Fine urea resin particles, fine melamine 
resin particles, fine benzoguanamine resin particles, etc. can be 
employed as thermocurable resin pigments. Polyvinyl chloride, 
polyvinylidene chloride, vinyl chloride-vinyl acetate copolymer, 
polyvinyl acetate, ethylene-vinyl acetate copolymer, polystyrene, 
styrene-acrylic acid ester copolymer, polyacrylic acid ester, 
styrene-butadiene copolymer, methyl methacrylate-butadiene copolymer, 
methacrylate-butadiene copolymer, polyacrylonitrile, polystyrene, 
acetonitrile, polyester, etc. can be employed as organic polymer 



emulsions. Starch, sodium alginate, gelatin, casein, methyl 
cellulose hydroxyethyl cellulose carboxymethyl cellulose, polyvinyl 
alcohol, polysodium acrylate, ethylene-maleic anhydride copolymer, 
styrene-maleic anhydride copolymer, vinyl acetate-maleic anhydride 
copolymer, polyacrylamide, sodium polystyrenesulf onate, 
polyvinylbenzyltrimethyl ammonium chloride, polyethyleneimine, 
polyethylene oxide, polyvinyl pyrrolidone, etc. can be employed as 
water-soluble organic polymers. 

It is desirable for at least one type of fine organic polymer 
particles to be internalized into a substance used for forming the 
ink absorption layer. 

The coating rate of the ink absorption layer is normally designated 
within a range of 1 ~ 40 g/m 2 , preferably 5-15 g/m 2 , depending on 
the absorption capacity of the ink absorption layer and the ink 
extrusion rate. 

A coating operation is necessary carried out by using water or an 
organic solvent as a dispersion medium, although an electrostatic 
coating operation can also be carried out by using air as a 
dispersion medium. 

An air knife coater, blade coater, roll coater, bar coater, curtain 
coater, etc. can be used as coating mechanisms. Depending on 
objectives, furthermore, two or more types of coating solutions with 
mutually different performances may be coated in multiple layers. It 
is necessary for the post-coat drying temperature to be designated 
within a range over which the particle morphology of the fine organic 
polymer particles can be retained. A treatment for flattening the 



surface of the ink absorption layer may also be performed after the 
coating and drying operations by using a machine calender, gloss 
calender, super calender, etc. Depressions and protrusions can, 
furthermore, be formed on the surface of the ink absorption layer by 
using an embossing roll. 

Papers, cloths, plastic films, metallic films, metallic sheets, 
wooden sheets, glass sheets, etc. can be used as substrates. The 
paper consists principally of wooden pulp, although it may also be 
mixed with a synthetic pulp, synthetic fiber, and/or inorganic fiber. 
Depending on objectives, furthermore, sizing agents (e.g., rosin, 
alkyl ketene dimer, alkenylsuccinic acid, etc.), fillers (e.g., clay, 
talc, calcium carbonate, etc.), paper strength enhancers (e.g., 
starch, polyacrylamide, etc.), dyes, fluorescent dyes, etc. may also 
be used as paper additives. It is also possible to coat starch, 
polyvinyl alcohol, styrene-maleic anhydride copolymer, etc. on the 
paper by using a size press. 

In the following, the format that uses an aqueous recording solution 
will be discussed. 

This recording solution includes water as a main solvent, and its 
composition additionally includes a hydrophilic organic solvent and a 
hydrophilic dye as well as, if necessary, various additives. 
As far as the recording solution of the present invention is 
concerned, it is normally appropriate to internalize 0.2 ~ 10 wt% 
[sic: Presumably "parts by weight"] of the dye of the present 
invention within 100 parts by weight of the recording solution. 
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A humidifying agent may be internalized into the recording solution 
of the present invention. Such a humidifying agent may be added as 
an agent for improving the dryness resistance of the recording 
solution and/or for facilitating the solubilization of the dye, and 
as such, ones which are virtually non-volatile at normal temperature, 
the surface tension of which at normal temperature is 20 dyne/cm or 
higher, preferably 20 dyne/cm or higher, as a 10 - 20 wt% aqueous 
solution, and which is capable of solubilizing at least 0.5 wt% of 
the aforementioned water-soluble dye at normal temperature are 
desirable . 

These humidifying agents are favorably instantiated by 
2-pyrrolidones mentioned in Japanese Patent Application 7 22 
Publication No. Kokai Sho 50 [1975] -71423, Sho 51 [1976] -5127, and Sho 
51[1976]-137505, 

1, 3-dialkyl-2-imidazolidinones mentioned in Japanese Patent 
Application Publication No. Kokai Sho 55 [1980] -71768 , 
Carboxylic acid amide derivatives mentioned in Japanese Patent 
Application Publication No. Kokai Sho 49 [1974 ] -97620, Sho 51 [1976]- 
8031, and Sho 51 [1976] -8033, 

Lactones mentioned in Japanese Patent Application Publication No. 
Kokai Sho 55 [1980] -48267 , 

Dioxyethylene-sulfur compounds mentioned in Japanese Patent 
Application Publication No. Kokai Sho 51 [1976] -5129, 

Alcoholamines mentioned in Japanese Patent Application Publication 
No. Kokai Sho 51 [1976] -52004 , 

N-f ormyllactam derivatives mentioned in Japanese Patent Application 



Publication No. Kokai Sho 51 [1976] -51525, 

Sulfolane derivatives mentioned in Japanese Patent Publication No, 
Kokoku Sho 56 [1981] -154381 and Japanese Patent Application 
Publication No. Kokai Sho 56 [1981] -90845, 

Polyalkylene glycols and polyalkylene glycol monoethers mentioned in 
Japanese Patent Publication No. Kokoku Sho 51 [1976] -40484 and 
Japanese Patent Application Publication No. Kokai Sho 51 [1976]- 
137506, Sho 54 [1979] -12909, Sho 51 [1976] -145638, 

Carbonic acid esters mentioned in Japanese Patent Publication No. 
Kokoku Sho 56 [1981] -18628, 

Monovalent or divalent alcohols mentioned in Japanese Patent 
Application Publication No. Kokai Sho 55 [1980] -46979 and Sho 
51 [1976] -129310 such as 2-butyne-l, 4-diol, t-butyl alcohol, n-amyl 
alcohol, etc., 

Dialkylsulfones mentioned in Japanese Patent Application Publication 
No. Kokai Sho 55 [1980] -50072, 

Urea, thiourea, and their derivatives mentioned in Japanese Patent 
Application Publication No. Kokai Sho 56 [1981] -8471, Sho 56 [1981]- 
88473, Sho 56 [1981] -2363, and Sho 56 [1981] -122876, 

Dialkyl phosphonate and dialkyl phosphite derivatives mentioned in 
Japanese Patent Application Publication No. Kokai Sho 55 [1980]- 
120678, 

N-vinyl pyrrolidone oligomers mentioned in Japanese Patent 
Publication No. Kokoku Sho 52 [1977] -14643 and Japanese Patent 
Application Publication No. Kokai Sho 51 [1976] -9905, 
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Hydantoin derivatives mentioned in Japanese Patent Application 
Publication No. Kokai Sho 56 [1981] -109264, 

Cellulose derivatives (e.g., hydroxypropyl cellulose, etc.) and 
polyvinyl alcohol mentioned in Japanese Patent Application 
Publication No. Kokai Sho 50 [1975] -17840, 

Polyoxyethylene sorbitan fatty acid esters, polyoxyethylene fatty 
acid esters, and polyoxyethylene alkyl phenyl ethers mentioned in 
Japanese Patent Application Publication No. Kokai Sho 50 [1975]- 
143602, and 

Water-soluble alginates mentioned in Japanese Patent Application 
Publication No. Kokai Sho 54 [1979] -63005. 

The internalization ratio of the humidifying agent to be used for the 
aqueous recording solution of the present invention differs depending 
on its type, although it is desirable for its ratio with respect to 
100 parts by weight of the recording solution to be confined to a 
range of 0.2 ~ 30 wt% [sic: Presumably "parts by weight"]. Two or 
more types of humidifying agents may be used together in the present 
invention. 

In a case where a color image is formed based on the reduction method 
by using a yellow recording solution, cyan recording solution, and a 
black recording solution in addition to the magenta recording 
solution of the present invention, the dyes mentioned in Color Index 
(published by the American Association of Textile Chemists and 
Colorists) can be employed as the water-soluble dyes to be used for 
the respective recording solutions. Water-soluble dyes for yellow 
recording solutions may, for example, be concretely instantiated by 



the dyes mentioned in Japanese Patent Application Publication No. 
Kokai Sho 54 [1979] -89811, Sho 54 [1979] -16245, and Sho 49 [1974] -89535 
as well as direct dyes, acidic dyes, and/or reactive dyes such as C. 
I. Direct Yellow-27, -28, -33, -39, -58, -86, and -100, C. I. Acid 
Yellow-17, -19/ -25, -29, -38, -49, -59, -61, -72, -111, -114, and - 

116, C. I. Reactive Yellow-1, -2, -3, -13, -14, -15, and -17, etc. 
Water-soluble dyes for cyan recording solutions may, for example, be 
concretely instantiated by the dyes mentioned in Japanese Patent 
Application Publication No. Kokai Sho 54 [1979] -89811, Sho 52 [1977]- 
12008, and Sho 49 [1974] -89535 as well as direct dyes, acidic dyes, 
and/or reactive dyes such as C. I. Direct Blue-1, -8, -71, -76, -78, 
-80, -86, -90, -106, -108, -123, -163, and -165, C. I. Acid Blue-29, 
-126, /23 

-171, -175, -183, C. I. Reactive Blue-7, -14, -15, -18, -21, and -25, 
etc. 

Water-soluble dyes for black recording solutions may, for example, be 
concretely instantiated by the dyes mentioned in Japanese Patent 
Application Publication No. Kokai Sho 50 [1975] -15622, Sho 50 [1975]- 
17840, Sho 50 [1975] -49004-,. Sho 51 [1976] -5127 , Sho 51 [1976] -5128, Sho 
51 [1976]-52004, Sho 51 [1976] -137506, Sho 53 [1978] -61412, and Sho 
53 [1978] -77706, and Japanese Patent Publication No. Kokoku Sho 
54 [1979] -16243 as well as direct dyes, acidic dyes, and/or reactive 
dyes such as C. I. Direct Black-19, -58, -71, -74, -75, -112, and - 

117, C I. Acid Black-1, -24, -26, -48, -52, -58, -60, -107, -109, - 
119, -131, and -155, etc. 



It is also possible to add an antibacterial agent and/or oxygen 
absorbent into the aqueous recording solution of the present 
invention. 

Concrete examples of effective antibacterial agents include sodium 
dehydroacetate mentioned in Japanese Patent Application Publication 
No. Kokai Sho 52 [1977] -12008, 

1, 2-benzisothiazoline-3-one mentioned in Japanese Patent Application 
Publication No. Kokai Sho 52 [1977] -12009, 

6-acetoxy-2, 4-dimethyl-m-dioxane mentioned in Japanese Patent 
Application Publication No. Kokai Sho 52 [1977] -12010 and Sho 
52[1977]-96105 / 

Formalin and pentachlorophenol sodium shown in Japanese Patent 
Application Publication No. Kokai Sho 50 [1975] -15622, 
Sodium benzoate mentioned in Japanese Patent Application Publication 
No. Kokai Sho 51 [1976] -30019, and 

8-quinolinol citrate mentioned in Japanese Patent Application 
Publication No. Kokai Sho 53 [1978] -133707 . 

Sulfites (e.g., sodium sulfite, sodium hydrogen sulfite, etc.) 
mentioned in Japanese Patent Application Publication No. Kokai Sho 
52 [1977] -74406 and Sho 53 [1978] -61412, D-glucose and L-ascorbic acid 
mentioned in the same Sho 56 [1981] -24472, etc. can be employed as 
acid absorbents. 

Surface tension adjustment agents, furthermore, are instantiated by 
anionic surfactants (e.g., alkyl sulfuric acid ester sodium, sodium 
alkylbenzenesulfonates, etc.), cationic surfactants (e.g., 
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alkylpyridium sulfates, etc.), nonionic surfactants (e.g., 
polyoxyethylene alkyl ether, etc.), and/or amphoteric surfactants. 
Printing objects to which the ink of the present invention can be 
applied include papers, cloths, film bases, etc. There are no 
special restrictions on the papers, and papers which are being 
generally used for ink jet printers can be used, although so-called 
"coated papers," which are obtained by coating clay layers, gelatin 
layers, etc. on papers, are especially desirable. References to such 
coated papers can, for example, be found in Japanese Patent 
Application Publication No. Kokai Sho 55 [ 1980] -14472 . and Sho 
55[1980]-146786. 

(Application examples) 

In the following, the present invention will be concretely explained 
with reference to application examples. Incidentally, the expression 
"parts" signifies "parts by weight." 

Oily recording solution format 

Application Example 1 

A coating solution constituted by 43 parts (weight ratio based on the 
solid content, same below) of fine hollow particles of a styrene- 
acrylic acid ester copolymer (particle size: 0.3 ~ 0.4 ]i) r 17 parts 
of anhydrous silica obtained by the vapor phase method (particle 
size: 12 my) , 12 parts of a styrene-butadiene copolymer latex, 18 
parts of a polyvinyl acetate latex, and 10 parts of fine polymethyl 
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methacrylate particles (particle size: Approximately 8 ]im) was 
coated on a yet-to-be-coated commercial raw paper (unit weight: 64 
g/m 2 ) by using a wire bar at a solid coating rate of 10 g/m 2 , as a 
result of which the ink jet recording paper 1 was obtained. 
An ink solution constituted by the components shown below was 
recorded on this recording paper based on the ink jet recording 
format at a dot density of 8 dots/mm by using an electrostatic 
acceleration-type ink jet device equipped with a head with a nozzle 
diameter of 50 ]i. 

Ink solution A : Dye (4) of the present invention: 6 parts by weight; 
diethyl phthalate: 30 parts by weight; diisopropyl adipate: 44 parts 
by weight; N,N-diethyldodecaneamide: 20 parts by weight. 
The specific resistivity of this ink solution was 3.6 x 10 7 Q-cm 
(25°C), whereas its viscosity was 7 . 1 cP (25°C) . The extrudability of 
this ink solution was favorable, and a sharp magenta image of a 7 24 
high density was obtained. 

Neither image blots nor flows were observed even after the paper 
which had been printed with this ink had been immersed in water over 
a 10-min. period. 

Application Example 2 

Ink solutions B through E [sic: Presumably "B through D"] 
characterized by the respective compositions shown below were 
prepared. 

Ink solution B : Dye (11) of the present invention: 6 parts by weight; 
compound (A-3) of the present invention: 4 parts by weight; dibutyl 



adipate: 70. parts by weight; benzyl alcohol: 20 parts by weight; 
Ink solution C : Dye (13) of the present invention: 6 parts by weight; 
compound (A-7) of the present invention: 6 parts by weight; dibutyl 
maleate: 61 parts by weight; diethyl phthalate: 22 parts by weight; 
N-methylpyrrolidone: 5 parts by weight; 

Ink solution D : Dye (20) of the present invention: 6 parts by weights- 
compound (A-18) of the present invention: 3 parts by weight; diethyl 
adipate: 41 parts by weight; diethyl phthalate: 30 parts by weight; 
dipropylene glycol monomethyl ether: 20 parts by weight. 
Each of these ink solutions was printed on an ink jet recording paper 
according to procedures identical to those in Application Example 1. 
Favorable extrudabilities were each exhibited by the ink solutions B 
through D, and sharp magenta images were obtained in each case. The 
density loss of a case where each of these images was left unattended 
over a 3-month period under indoor light was 1% or less. Neither 
image blots nor flows were observed even after the paper which had 
been printed with each of these inks had been immersed in water over 
a 10-min. period. 

Application Example 3 

A coating solution constituted by 50 parts (solid content weight 
ratio, same below) of fine polystyrene particles (PLASTIC PIGMENT 
722, manufactured by Dow Chemical Co.), 15 parts of silica obtained 
by the wet method (average particle size: 2.7 ]i) , 10 parts of fine 
polymethyl methacrylate particles (particle size: 8 ]i) , and 25 parts 
of polyvinyl acetate latex was coated on a raw paper identical to 
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that employed in Application Example 1 at a solid coating rate of 10 
g/m 2 by using a wire bar, as a result of which the ink jet recording 
paper 2 was obtained. 

An ink solution which had been prepared by using the components shown 
below was recorded on this recording paper based on the ink jet 
recording format: 

Ink solution E ; Dye (30) of the present invention: 6 parts by weight; 
dibutyl maleate: 54 parts by weight; diethyl phthalate: 25 parts by 
weight; benzyl alcohol: 15 parts by weight. 

The specific resistivity of this ink solution was 3.2 xlO 7 Q-cm 
(25°C), whereas its viscosity was 7.4 cP (25°C) . 

The extrudability of this ink solution was favorable, and a sharp 
magenta image with a high density was obtained. The density loss of 
a case where this image had been left unattended over a 3-month 
period was 1% or less. 

Application Example 4 

An ink jet recording paper on which a coating layer which included as 
major components fine "silicon oxide particles and polyvinyl alcohol 
at a weight ratio of 75 : 25 had been configured was printed 
according to procedures identical to those in Application Example 1. 
An ink solution characterized by the following composition, however, 
was used: 

Ink solution F : Dye (31) of the present invention: 6 parts by weight; 
diethyl phthalate: 30 parts by weight; isopropyl adipate: 44 parts by 
weight; . N,N-diethyldodecaneamide: 20 parts by weight. 



The specific resistivity of this ink solution was 3.7 xlO 7 Q*cm 
(25°C), whereas its viscosity was 7.2 cP (25°C) . The extrudability of 
this ink solution was favorable, and a sharp magenta image with a 
high density was obtained. The density loss of a case where this 
image had been left unattended over a 3-month period was 3% or less. 

Application Example 5 

Ink solutions G through I characterized by the respective 
compositions shown below were prepared: 

Ink solution G : Oil-soluble cyan dye (see below) : 5 parts by weight; 

diethyl phthalate: 30 parts by weight; diisopropyl adipate: 45 /25 

parts by weight; N,N-diethyldodecaneamide: 20 parts by weight. 

nk solution H : Oil-soluble yellow dye (see below) : 5 parts by weight; 

diethyl phthalate: 28 parts by weight; diisopropyl adipate: 45 parts 

by weight; N,N-diethyldodecaneamide: 22 parts by weight. 

Ink solution I : Oil-soluble black dye (see below) : 6 parts by weight; 

diethyl phthalate: 32 parts by weight; diisopropyl adipate: 45 parts 

by weight; N, N-diethyldodecaneamide : 17 parts by weight. 

Each of these ink solutions was set within an electrostatic 
acceleration-type ink jet device identical to that employed in 
Application Example 1 together with the ink solution of Application 
Example 1, and ink jet recording papers were then printed. Sharp 
cyan, yellow, and magenta images were formed on segments on which the 
ink solutions G and H and the ink solution of Application Example 1 
had been independently printed, whereas sharp green, red, and blue 
images were formed on segments on which two types of inks had been 
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evenly laminated. The color reproductions of their intermediate 
colors, furthermore, were also satisfactory. A black image of a high 
density was formed on the segment on which the ink solution I had 
been printed alone, whereas a color image with a favorable "black 
trim" was formed on the segments on which this ink solution and the 
aforementioned ink solutions had been laminated. 



Oil-soluble cyan dye : 




/ \ 

C 2 Hs C 2 H 4 NHa0 2 CH3 



Oil-soluble yellow dye : 





CsHn-O) 



Oil-soluble black dye : 




c 5 h,H0 



Aqueous recording solution method 
Application Example 6 

After LBKP (bleached broadleaf kraft pulp) had been beaten at a water 
filtration degree of CSP 430 cc, 5 parts of talc, 1 parts of 
saponified rosin, and 2 parts of a sulfuric acid band were added to 
it, and a raw paper with a unit weight of 100 g/m 2 was formed from it 
by using a long net papermaking machine. Starch oxide was coated on 
it at a solid content coating rate of 2 g/m 2 by using a size press 
during the papermaking process. 

A coating solution with a solid content of 30% constituted by 70 
parts of synthetic zeolite, 30 parts of synthetic aluminum silicate, 
0.3 parts of sodium hexametaphosphate, 10 parts of casein, 10 parts 
of a styrene-butadiene copolymer latex, 1 part of a melamine resin, 
and 2 parts of polyethylene glycol was prepared. 

The obtained coating solution was coated on the aforementioned raw 
paper at a solid content coating rate of 10 g/m 2 (single plane) by 
using an air knife coater, and after the coated paper had been dried, 
it was transmitted through a supercalender, as a result of which a 
recording paper was obtained. 

A solution constituted by the respective components shown below was 
printed on this recording paper at a dot density of 8 dots/mm by 
using an on-demand ink jet recording device on which a head with a 
nozzle hole diameter of 50 ]1 had been installed: 

Ink solution J : Dye (54) of the present invention: 1.8 parts; N- 
methyl-2-pyrrolidone: 15.0 parts; diethylene glycol: 2.0 parts; 
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triethanolamine: 2.0 parts; water: 79-2 parts. /26 
After the mixture prepared above had been agitated over a 1-hour 
period while being heated at 30 - 40°C, it was compressively filtered 
(3 kg/cm 2 ) through Microfilter FM Type (manufactured by Fuji Photo 
Film Co.) with an average pore diameter of 0.8 umm and a diameter of 
47 mm, the objective inks were obtained. 

Ink solutions K through N of the present invention were likewise 
obtained by using the respective mixtures shown below: 
Ink solution K : Dye (56) of the present invention: 1.8 parts; 
thiodiglycol: 15.0 parts; diethylene glycol monoethyl ether: 2.0 
parts; triethanolamine: 2.2 parts; water: 7 9.0 parts; 

Ink solution L : Dye (58) of the present invention: 2.0 parts; 1,3- 
dimethoxymethyl-2-imidazolidinone : 15.0 parts ; thiodiglycol : 5.0 
parts; diethylene glycol: 2.0 parts; triethanolamine: 1.0 parts; 
water: 75.0 parts; 

Ink solution M : Dye (59) of the present invention: 2.0 parts; N- 
methyl-2-pyrrolidone: 10.0 parts; sulfolane: 5.0 parts; 
triethanolamine: 1.0 parts; water: 82.0 parts; 

Ink solution N : Dye (55) of the present invention: 2.0 parts; N- 
methyl-2-pyrrolidone: 10.0 parts; N-hydroxyethyllactamide : 5.0 parts; 
nonionic surfactant (n-c 9 H 19 -^^-o-ecH2CH 2 o^-H 
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z is approximately 10): 0.1 part; triethanolamine : 1.0 part; water: 
81. 9 parts. 

The extrudabilities of all the ink solutions were favorable, and 
sharp magenta images of high densities were obtained respectively 
from them. 

Patent Applicant: Fuji Photo Film Co., Ltd. 
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